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1.0 INTRODUCTION 

A Final Status Survey (FSS) was completed at the Midnite Mine Superfund Site (Site) across 

Survey Unit P1-Z1-2A within the Northern Construction Support Zone (NCSZ) (Figure 1).  The 

FSS consisted of two components; 1) confirmation that all excavation in the area has been 

completed to bedrock and 2) completion of a gamma radiation survey (gamma survey) of the 

excavated area.  There were no deviations from the FSS Work Plan (ERG, 2017). 

All remedial action construction activities were completed in the NCSZ including demolition of 

Man Camp buildings, excavation/removal of trash pits, petroleum-contaminated soil piles (PCS), 

and excavation of all remaining soils to bedrock. 

2.0 METHODS 

2.1 Bedrock Verification 

Excavation of soils in the NCSZ occurred in two phases as discussed in the FSS Work Plan.  

Initially, excavation of stockpiled materials and soil in the NCSZ occurred in all areas except where 

buildings (Mancamp area) and trash pits/PCS soils were encountered.  This initial excavation was 

conducted in the fall of 2016.  Remaining soils were removed in the NCSZ following removal of 

the buildings and trash pits in 2017.  As stated in the FSS Work Plan, “In all excavated areas, soil 

excavations proceeded to bedrock because the gamma cutoff level could not be achieved.  This 

outcome has been determined to be attributable to underlying native porphyritic quartz monzonite 

(QM) geology.” 

An evaluation of the area initially excavated in 2016 was conducted on November 9, 2016 to 

confirm excavation to bedrock in accordance with Appendix S of the Remedial Action Work Plan 

(RAWP)(Attachment S‐3)(MWH, 2016).  The results of this determination were included in the 

FSS Work Plan and are included in Attachment 1 of this Report for completeness.  

Trash pit areas and the Man Camp area was excavated to bedrock in 2017 and verification of 

excavation to bedrock was confirmed on July 19, 2017 and documented in an inspection report 

dated July 25, 2017 which is included as Attachment 2. 

As demonstrated by the field verification, all areas in the NCSZ have been excavated to bedrock. 
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2.2 Gamma Radiation Survey 

Final status gamma survey data were collected by Tetra Tech, Inc. personnel in a 2-day field 

event (July 19-20, 2017) at the direction of the analytical Field Program Director1 for Remedial 

Action at the Site.   

The gamma survey involved walkover scanning across all safely accessible portions of Survey 

Unit P1-Z1-2A.  The Field Program Director was consulted prior to the field work to provide 

advising and oversight with respect to implementation of the methods and data quality assurance 

requirements specified in the FSS Work Plan (ERG, 2017).  Conditions in the field were favorable 

for gamma surveys as described in AS-SOP 6 and as documented in the field logbook 

(Attachment 3). 

The gamma survey was conducted in accordance with the methods specified in the FSS Work 

Plan (ERG, 2017) and Standard Operating Procedure (SOP) AS-SOP 6 as provided in the Quality 

Assurance Project Plan (QAPP) [Attachment S-2 to Appendix S of the RAWP (MWH, 2016)].  

Details of the methods used are presented in the FSS Work Plan for the Northern CSZ (ERG, 

2017) and are incorporated by reference in this FSS Report.  

2.2.1 Gamma Survey Results 

Gamma survey results are shown in Figure 1, along with statistical information.  As there are no 

compliance requirements for gamma survey measurements across areas excavated to bedrock, 

no evaluation of the gamma survey data is necessary. 

Data quality control (QC) measurements taken the day of each survey fell within acceptable QC 

limits, which, in conjunction with calibration data, demonstrate that gamma survey results are of 

acceptable quality to complete the documentation requirement (Section 6 and Attachment 3).  

Data on gamma survey coverage is discussed in Section 6.  Gamma survey data were saved 

electronically with “CSZ bedrock” in the file name, and the data are archived at Worthington-Miller 

Environmental offices in Fort Collins, CO. 

                                                             
 
1 Randy Whicker, Environmental Restoration Group, Inc. (ERG) 



Final Status Survey Report – Northern CSZ  August 1, 2017 
Phase 1 Remedial Action, Midnite Mine 3 Revision 0 

3.0 FINAL STATUS SURVEY COMPLIANCE EVALUATION CRITERIA 

As specified in the NCSZ FSS Work Plan, the applicable element of FSS Compliance Evaluation 

Criteria for the area is confirmation that excavation has occurred to bedrock and that a gamma 

radiation survey be conducted of the area.  As discussed above, both of these elements have 

been accomplished. 

4.0 SUMMARY OF COMPARISONS WITH COMPLIANCE 
EVALUATION 

A summary table to formalize compliance with FSS requirements for the NCSZ relative to the 

applicable Compliance Evaluation Criteria specified in Appendix S (Criterion 6) is provided in 

Table 1.
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5.0 QUALITY ASSURANCE / QUALITY CONTROL 

Quality assurance (QA) includes qualitative aspects of program planning and operational 

management that are necessary to ensure an appropriate overall analytical design and proper 

implementation of planned methods and procedures.  Quality control (QC) includes quantitative 

measures to monitor analytical method performance and to allow respective estimation of data 

uncertainty (accuracy and precision).  The FSS of the NCSZ included the following QA/QC 

program elements as specified in the FSS Work Plan (ERG, 2017) and the QAPP for Appendix S 

(Attachment S-2) of the RAWP (MWH, 2016):  

Final Status Survey QA Summary: 

• The gamma survey was subject to the data QA/QC program outlined in the FSS Work Plan 
and the QAPP, and the organizational structure defined therein was observed for FSS 
implementation. 

• The applicable standard operating procedure provided in the QAPP [AS-SOP 6 (Gamma 
surveys)] was followed. 

• All personnel involved in the oversight, management and implementation of the FSS were 
qualified by education, training and experience to perform these functions.   

• The Data Quality Objective (DQO) process was used to develop the analytical approaches 
necessary to produce environmental data of the type, quantity and quality necessary to 
reliably support correct decisions regarding compliance with Compliance Evaluation Criteria.  
DQO statements are provided in the QAPP. 

• The radioanalytical approaches and methodologies used for the FSS are consistent with 
relevant regulatory guidance (e.g. MARSSIM) and their effectiveness is supported by 
published results in peer-reviewed scientific journals. 

• Detailed notes were kept in a field logbook to document daily activities and any relevant 
observations regarding environmental or equipment related conditions that could affect FSS 
data. 

• FSS data were reviewed and verified/validated by qualified personnel as defined in the QAPP, 
including the Field Program Director (Randy Whicker, ERG) prior to data analysis and 
inclusion of results in this FSS Report. 

Final Status Survey QC Summary:  

• Gamma survey instrumentation used for the FSS (Ludlum Model 44-10 NaI-based 
scintillometer, coupled with a Ludlum Model 2350-1 ratemeter) was calibrated by the 
manufacturer within one year prior to use for the FSS of Survey Unit P1-R1.  Calibration results 
were within ± 6.5% or less of known exposure rate reference readings from a Cs-137 
calibration source (the manufacturer’s tolerance limit for acceptable response is ± 10%).  
Applicable calibration certificates are provided in Attachment 4. 
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• QC measurements were performed for gamma survey instrumentation to verify proper 
function and help quantify measurement precision and data reproducibility.  New instrument 
QC limits for static background, a Cs-137 check source, and along a background field strip 
were established by Tetra Tech prior to initiating the gamma survey (on July 19, 2017) within 
or just outside the Radiation Safety office of the Health & Safety trailer at the Site.  Instrument 
response to each of these QC measurement parameters for the detector/ratemeter pairings 
used for the FSS gamma scans (MFG-12 and MFG-15) were within acceptable control limits 
on the day of each survey (Figure 3).   

In summary, the QA/QC protocols required by the QAPP for Appendix S were followed, and 

respective QC metrics indicate that the data are of acceptable quality to meet the DQO’s specified 

in the QAPP for Appendix S.   

In addition to conventional QA/QC documentation as provided above, final status gamma survey 

coverage was evaluated as indicated in the FSS Work Plan for Survey Unit P1-Z1-2A (ERG, 

2017).  Figure 4 shows the FSS gamma scan data, with the symbol size for each data point set 

at approximately 3-meter (m) diameter.  A 3-m spacing grid overlay is provided in the figure to aid 

with review of coverage.  The only significant areas where the target coverage of 100% (a 

maximum of 3-m spacing between adjacent measurements) was not achieved are locations 

where steep terrain, pools of standing water or other obstacles were encountered by field 

personnel preventing attainment of the target coverage.  Based on the data shown in Figure 4, it 

is qualitatively estimated that 100% coverage was achieved across at least 98% of Survey Unit 

P1-Z1-2A. 

6.0 CONCLUSIONS 

As documented in this report, the FSS of Survey Unit P1-Z1-2A (NCSZ) provides the required 

documentation that demonstrates that excavation has occurred in all areas to bedrock.  

Additionally, the required gamma survey of the excavated area has been conducted in 

accordance with Appendix S of the RA Work Plan (MWH, 2016) and the FSS Work Plan for this 

Survey Unit (ERG, 2017).  The QA/QC protocols required by the QAPP for Appendix S were 

followed, and respective QC metrics demonstrate that the data are of acceptable quality to meet 

the DQO’s specified in the QAPP.  Upon EPA approval of this FSS report, the NCSZ will be 

considered remediated to required cleanup levels.  The Temporary Stabilization Plan will be 

implemented and storm water will be allowed to leave the site in accordance with the Storm Water 

Management Plan.  Final regrading of the area will be conducted following determination of the 

land use plans for the area.  
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Figure 1.   Map of the Location of Class 1 Survey Unit P1-Z1-2A (Northern 

Construction Support Zone) at the Midnite Mine Superfund Site. 
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Figure 3.   Quality Control Charts Applicable to the Instrumentation Used for the 

Final Status Gamma Survey of Unit P1-Z1-2A 
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Figure 4.   Gamma Scan Coverage Map of Survey Unit P1-Z1-2A, with each 

Measurement Symbol Sized at Approximately 3-Meters Diameter 
Based on a Fishnet Transect Grid Overlay of Exactly 3-Meter Spacing 
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Attachment 1 
Documentation/Verification of Competent Bedrock (Phase 1) 

(as presented in the FSS Work Plan) 
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Attachment 2 
Documentation/Verification of Competent Bedrock (Phase 2) 

(Mancamp, Trash Pits and Remaining Soil Excavation Areas) 
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M I D N I T E  M I N E  S P E C I A L  I N S P E C T I O N  R E P O R T    

 

Observation and Acceptance of Bedrock Refusal  
 
PREPARED FOR: Dawn Mining Company 

PREPARED BY: Jed Thompson (Stantec CQO)  

INSPECTION 
DATE: 

07/19/2017 

REPORT DATE: 07/25/2017 

AREA NUMBER: Northern Construction Support Zone 

Purpose 
This memorandum documents observation and stakeholder acceptance of bedrock refusal 
during a Site inspection of the Northern Construction Support Zone (CSZ) on July 19, 2017. 
This observation and acceptance was performed following the recommendations provided 
in the Analytical Support and Verification Plan for Remediation of Surface Materials and 
Sediments, Appendix S of the Midnite Mine Remedial Action Work Plan (RAWP). Specifically, 
Attachment S-3 of Appendix S of the RAWP states that: 

1. During soil cleanup at the Site, the occurrence of bedrock is determined by direct 
observation of the excavation in progress. It is the responsibility of the Remedial 
Action (RA) Construction Contractor to notify the supervising Engineer and obtain 
concurrence that bedrock has been reached prior to terminating soil cleanup 
excavations. 
 

2. In the event a disagreement occurs between the stakeholders (Contractor, Owner, 
Engineer, Agencies, etc.) over whether bedrock has been reached at a specific 
location, that observation of field performance of the specified excavation 
equipment be used to determine the occurrence of bedrock.  Specifically, it is 
recommended that in the event of a dispute over whether bedrock has been 
reached, direct observation of excavator “bucket refusal” will be taken as an 
indication that bedrock has been reached, and the excavation will be terminated. 
The point of “bucket refusal” will be defined as the depth where the teeth on the 
bucket (Caterpillar K-Series Extra Duty Teeth on a 30-inch wide bucket) of a track-
mounted Caterpillar 320 or similar hydraulic excavator cannot fully penetrate into 
the formation when the leading end (closest to the bucket) of the tracks have been 
lifted off the ground. “Bucket refusal” on boulders will not be taken as an 
indication that bedrock has been reached. 
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Bedrock Exposure Delineation/Staking Data 

Delineation of the boundary of bedrock exposed by excavation in the Northern CSZ is 
shown of Figure 1.  Portions of the Northern CSZ were previously verified as having been 
excavated to bedrock as document in the Special Inspection Report dated 11/09/2016.  This 
inspection included the Trash and PCS piles and well head that were excluded from the 
previous bedrock verification and areas south of the 11/09/2016 verification boundary, 
including the former Man Camp Area. 

Stakeholder Observations of Bedrock 
Observation of bedrock encountered at the Northern CSZ was performed by Mr. Greg 
Zoeller (ACOE, CQA representative for the USEPA), Mr. Jed Thompson (Stantec CQAO), 
Mr. Justin Moyer (Envirocon CQC Manager), and Mr. Kelly Finley (Envirocon Construction 
Superintendent).  

Based on observations made during this inspection and during previous observations of 
excavation progress during routine On-going CQA inspections, all parties were in general 
agreement that bedrock had been reached within all areas being verified.   

Although all parties were in agreement that bedrock had been reached throughout the 
Northern CSZ, further verification of rock conditions was performed using excavator bucket 
refusal. 

Excavator bucket refusal tests were performed using a Komatsu PC-228 excavator. This 
excavator is similar in size and horsepower rating to a Caterpillar Model 320 excavator. The 
locations of the excavator bucket tests are shown on Figure 1. At each location, the teeth of 
the excavator bucket penetrated from approximately one to six inches before the tracks were 
lifted off the ground.   A photograph of each bucket test is provided at the end of this 
document.  Based on observations during this inspection, excavator performance during 
previous soil cleanup activities, and the results of excavator bucket refusal tests, all parties 
concurred that bedrock was exposed throughout the inspection areas. 

Acceptance by Key Personnel 
The following personnel observed exposed bedrock and the associated excavator bucket 
tests at the Northern CSZ within the areas described above and concur that bedrock has 
been reached in these areas. 
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Thompson, Jed

From: Zoeller, Gregory T (Greg) CIV USARMY CENWS (US) <Gregory.T.Zoeller@usace.army.mil>
Sent: Wednesday, July 26, 2017 1:45 PM
To: Thompson, Jed
Subject: RE: Bedrock Verification Signoff (UNCLASSIFIED)
Attachments: 2017 NCSZ Bedrock Accpetance_v0 (002).pdf

CLASSIFICATION: UNCLASSIFIED 
 
Jed, 
 
PDF version signed.  If you cannot use this electronic signature, this email will verify I agree with the acceptance 
of the bedrock confirmation. 
 
Thanks, 
 
Greg Zoeller 
QA Representative 
Albeni Falls Dam 
Phone: (208) 437-3133 EXT 246 
Cell  
 
 
-----Original Message----- 
From: Thompson, Jed [mailto:Jed.Thompson@stantec.com]  
Sent: Wednesday, July 26, 2017 10:57 AM 
To: Zoeller, Gregory T (Greg) CIV USARMY CENWS (US) <Gregory.T.Zoeller@usace.army.mil>; Kelly Finley 
<kfinley@envirocon.com>; Justin Moyer <jmoyer@envirocon.com> 
Cc: Logan, Jeffrey <Jeff.Logan@stantec.com>; Tom Zimmer (thomas.zimmer@riotinto.com) 
<thomas.zimmer@riotinto.com>; Clem Hartery <Clem.Hartery@Newmont.com> 
Subject: [Non-DoD Source] Bedrock Verification Signoff 
 
Greg, Kelly, Justin, if you're in agreement with the attached, please sign the signature page of the attached 
Word document and return to me. 
 
  
 
Greg, an email similar to what you sent Terry and Tom for the WAR bedrock verification will work as well. 
 
  
 
Thanks, 
 
Jed Thompson 
 
Senior Environmental Engineer 
 
  
 
Stantec 
Cell: 
jed.thompson@stantec.com 
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The content of this email is the confidential property of Stantec and should not be copied, modified, 
retransmitted, or used for any purpose except with Stantec's written authorization. If you are not the intended 
recipient, please delete all copies and notify us immediately. 
 
  
 
* Please consider the environment before printing this email.  
 
CLASSIFICATION: UNCLASSIFIED 
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Photographs 

Figure 1 – CSZ BR-05-01 

 

Figure 2 - CSZ BR-05-02 

Figure 3 - CSZ BR-05-03 

 

Figure 4 - CSZ BR-05-04 

Figure 5 - CSZ BR-05-05 
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Attachment 3 
Field Logbook Notes 
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Attachment 4 
Calibration Certificates for Gamma Survey Instruments 

  
















